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This, report presents an analysis of a Standard Automated Materiel Management System N
(SAMMS) inconsistency between the distribution and requirements subsystems. The \jnf*
» purpose of this analysis was to determine the urgency of implementing SAMMS System e
. Change Request USDOHO33 to correct a current deficiency which may lead to }inf
: malpositioned stock and increased transportation costs. 5i;£
., This analysis estimates the extent of misrecorded demand and suggests that a
" follow-on study to calculate the increased transportation costs is unnecessary.
B First, a data file of Materiel Release Order (MROs) for the general commedity for
$ FY84 was constructed. Then the misrecorded demand was ca ated, and the
- situations that caused the misrecording were examined. pproximately four
’ percent of the total weight shipped was found to be recorded incorrectly. 'r .-
N The results of this study indicate that the system change request should be
- completed, but there is no compelling reason to increase the priority of the

implementation. The percentage of stock misrecorded is small and the amount that
could be malpositioned would not be located at a depot that is much further from
the customer than the optimal storage depot would be. In addition, the excess
transportation costs associated with the misrecording need not be estimated. The
expected benefits received from the analysis would be insufficient to justify the
costs of performing it.
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. INTRODUCT ION
A Source Preference Table

A DLA supply center under the Standard Automated Materiel Management System (SAMMS)
uses a Source Preference Tabie (SPT) to determine which depot stock wli | be shipped
from 'n order to satisfy a requisition. The SPT for a customer Is a | Ist of supply
depots ordered by increasing approximate dlstance from the custamer. Each custamer
Is assigned a Geographical Area Code (GAC) signifying its DLA assigned geographlical
reglon. The full SPT contalns source preference |Ists for all GACs. The SPT also
includes attrition sites which are locations having residual stock on hand fol lowling
a DLA supply management decision stopping the replenishment of an Item at that depot.
This |listing Is also Independent of the Item being requisitioned. In other words,
the depot | isting of the SPT Includes all depots and not just the depots that stock a
particul ar Item.

When a requlsition Is recelved, the customer's GAC 1s determined by searching a file
that contalns the custcmers' Identification codes and assigned GACs. The SPT |lsting
for this GAC Is then searched depot by depot and compared with the Supply Control
Flle (SCF). The SCF contalns a |ist of all depots assigned to stock the item belng
requlsitioned. By comparing the SPT and the SCF, the closest depot with avallable
stock can be determined. This stocking depot then becomes the shipping depot for
this requisition.

B. Storage Mlsslion Code. Unlike the distribution process in SAMMS, the
requlrements process uses Storage Mission Code (SMC) tables. Every Item Is assigned
a SMC that describes its storage pattern (list of depots stocking the item) and also
how demand will be rolled to calculate the Proportion Recurring Demand Al locable
(PRDA) for restocking purposes. When a requisition Is recelved, the demand for the
item |s recorded at the first primary depot (not an atirition site) In the SPT. This
recording depot Is not necessarlly the location from which the item 1s shipped, nor
Is It necessarily a location that stocks the Item. If the demand Is recorded at a
nonstocking depot as def ined by the SMC, then the demand must be rol led to a stocklng
depot. Thls rolliing Is accompl ished using the SMC table since each nonstocking depot
Is assigned a stocking depot. The demand from the nonstocking depots s then
aggregrated at the stocking depots for the purpose of calculating the PRDA

C.  System Conflicts

Since the distribution process and the requirements process use different procedures
for determining the shipping and recording (rolled to) depots, the possibility for
misal location of stock exists In SAMMS, This misal location can occur If the shipping
depot and the rol | ed~to depot are not the same. One depot would ship an Item, but
the rol | ed-to depot woul d be restocked Instead of the shipping depot during the
reordering process. The following example will hightight how this misallocation
coul d occur.

A requisition for an Item with a SMC of 'PA' is received from a customer in GAC 17.
The stocking depots for this SMC are as follows: Mechanicsburg, Tracy, Ogden,
Memphis, and Richmond. The distribution process would scan the SPT |isting for GAC
17 until the first stocking depot was found, |f this depot has the stock on hand,
the depot would ship the Item; however, If the depot were out of stock, the process
would continue until stock was located. In this case, the first stocking depot for
this ttem Is Richmond. Therefore, Richmond would ship the item to the customer to
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satisfy the requisition, However, the requirements process would determine that :'.'-:.ﬂ
Warner-RobIns AFB was the first non-attrition site In the SPT and record the demand {:}:::

to |It. The demand would then be rol led to a stocking depot based on the SMC 'PA', .Q

For this situation, the demand recorded at Warner-Robins would be rol led to Memphis. gy

) When the | tem was restocked, the PRDA for Memphls would be overstated and, hence, AR
stock that was shlpped from RIchmond would be replaced with stock sent to Memphis. ,,::..1'

'-.,,'.'

P This example demonstrates that a potentlial problem exists If this misrecording of tj-.'.
demand occurs frequently. Transportation costs could be much higher than they needed AN

to be since the actual shipping depot could run out of stock after a reorder perlod.
This would cause another depot to fill the requisition and thls other depot would be
- a greater distance away from the customer. However, It should be noted that thls
: mlisrecording of demand does not guarantee higher system transportation costs or
stockouts since It Is possible the rolled-to depot may experience greater than
average demand after restocking the Item. The rol led-to depot would have the stock
on hand for this slituation because of the misal location. If the misal location had
not occurred, an out-of-area shipment at a possibly greater cost would be necessary
to satisfy the demand.

This recording problem was real Ized in 1980, and on 14 March 1980, System Change
3 Request USDOHO33 was inftiated to correct this process Inconsistency. This system
change was revised twice; the final revision removed any discrepancy between the
shipping depot and the rolled-to depot. However, this change would require

substantial manhours to accompl Ish and the project has been on backlog. The SHS
Directorate of Supply Operations, Transportation Dlvision, requested in December 1984 L
that a study be undertaken to determine the extent of mal positioned stock In order to ._\:.:3_'.
evaluate the urgency of this backlogged system change. -~
D. Objectives E
1. Determine the amount of mlisal iocated stock due to the SAMMS ::::l:::’

def Iclency. ;.‘,_'.;
2. Develop methodol ogy to estimate the annual excess transportation costs ::.;:'_‘:

that result from this deflciency. Biw
3. Determine If a fol |low-up study is necessary to estimate the excess }::::::::
transportation costs. W
E. Scope. This study will be !imlted to calculating the amount of :-j:',:j‘-‘
misal located stock for a single commodity (General) and a single year (FYB84). A
methodol ogy of calcul ating the excess fransportation costs associated with this E—
misal location will be developed but no actual cost figures will be derlived. D
. METHODOLOGY ~ o
A Assumptlons RS
In order to model the system to calcul ate the extent of mal positioned stock, some :'-\:f-.:.

assumptions had to be made. The primary assumption was that the closest stocking
depot to the customer would always have the required stock to satisfy a requisition.
This impl ies that there would never be a stockout slituation or a situation where
backordering was necessary, This assumption was necessary for two reasons. First,
stockouts may presently occur because stock is belng mal positioned from the recording
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probiem. Since the purpose of this study was to determine the extent of misal | ocated
stock, stockouts would glve a biased view of the situatlon. Second, backorders were
not al lowed since the depot that ul timately ships a backordered [fem may not be the
optimal shipping depot based on the SPT. Thls occurs since a backorder is filled by
the flirst depot receiving stock durling the restocking perlod. Therefore, if an Item
is backordered and the rol led-to depot were the flirst to recelve stock, the rolied-to
depot would fll 1 the requisition and become the shipping depot, This would not be
listed as a misal location situation since the shipping depot is the same as the
roi led-to depot. However, the closest stocking depot should have been the shipping
depot so a misal location of stock does actually occur but Is dynamical ly "corrected"
by colncidence.
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Another assumption was that the extent of the misal Jocation of stock was
approximately the same for all commodlities. This allowed the study to be performed
using a single commodlty. The flnal assumption was that the demand pattern for the
Items did not change over time. |f this assumption were not made, the demand pattern
tor each item would have to be analyzed to determine [f buylng stock back to the
non-shipping depot would actual ly result In misal location.

B. Database

To calculate the amount of misal located stock, MROs for the General commodity for
. FYB4 were used as a foundation. The MRO data flle contains actual shipments that
- took place and the locations of the customers. The Information used from this file
was Item number, storage mlsslon code, unit price, unit welght, and quantity shlipped.
tn addition to this Information, the customer's GAC was determined and added to the
’ flle. Of the total MROs In the file, less than five percent were not used because of
inval Id SMCs or uncertain GACs. The end result was a datatase with over 2.5 mil | lon
i MRO records.

s ":-

[ R

In additlon to the database, two tables were constructed. These tables were bullt to
yield the shipping depot and the rolled to depot for any comblination of custcmer's
GAC and Iitem's SMC. The tables used the assumption that the flrst stocking depot In
the SPT had the stock on hand. An assumption was also made that the attrition slites
woul d not have the stock demanded. For example, the shipplng depot and the rol | ed-to
depot could be read from the two tables given that the customer Is from GAC 17 and
the SMC of the ltem is 'PA' without having to reference the SPT and the SMC

ey A
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"L-. C Calculating Misallocation

E The variable used to determine the extent of misal location of stock is the total
N weight of Items shipped from one depot with demand rol led-to another., This variable
- was chosen since It would give the most relevant figure for this analysis. This
o total weight of misallocated stock could then be divided by the total weight shipped
N to determine the percentage of all shipped stock that may be mal positioned due to the
: SAMMS deficliency. Items that did not have a welght in the file were excluded from
! the remainder of the analysls. Deleting these Items did blas the total welght of
:f mlsal located stock downward. However, assuming the Items with no weight were divided
N proportional ly between the correctly stocked and mal positioned {tems, the percent of
: stock mal positioned should not be affected.

i To calcul ate the total misal ocated welght, each MRO record was examined and the GAC
_ of the customer, the SMC of the Item, and the weight shipped were extracted. The
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shipping depot and the rol | ed-to depot were then determined fram the tabl es mentioned
earliler. |f the two depots differed, the welight of the shipment was added to the
misal located total. The weight of all shipments was also total led to calcul ate a
grand total. In addition, two other analyses were performed. The first of these was
to determine the amount of stock that was misal located by depot. This was
accampl ished by constructing a matrix of shipping and rol led-to depots. Then as the
two depots were determined, the proper cel |l In the matrix was incremented by the
shipment weight. The matrix ailows examination of the misal location of stock to
determine If the problem were widespread or | imited to speciflc depots.

Net misal location was also calculated to remove the effect of cross-misal iocation.
This would occur If the shipping depot for one custamer became the rol | ed-to depot
for a second customer, whereas the rolled-to depot for the first became the shipping
depot for the second. This reversal of rol ls would tend to reduce the amount of
mispositioned stock. The net misal location of stock by depot was calcutated in the
same manner as above, except that the weights were accumul ated for each item and then
a net welght amount was determined.

P, ANALYSIS
A Mlsallocation Extent

The 2.5 mil | fon MRO records ylelded a total shipping weight of approximately 476

million pounds of material. This weight figure Is blased on the low side since four
percent of the MROs had no weights recorded. Of the total records, 193,046 (7.6%)
MROs and approximately 23 mil |l ion pounds (4.8%) of material were shipped from one

depot and rol led to another. When cross-misal location was considered, the final

result was approximately 21 milllon pounds (4.2% of the total welght) restocked at
the Incorrect depot.

The breakdown of the welght shipped according to shipping depot and rol led-to depot
for the six DLA depots Is shown in Table 1, Examination of this table reveals that
96% of the total welght misal located occurs In four situations. The four situations
and the misal location due to each are | Isted below:

Richmond Memphis 14.4 96,427
Ogden Memphis 6.5 41,853
Memphls Richmond 1.4 4,920
Ogden Tracy 0.5 13,028

It can be noted fram the |Ist above that In each of the four situations the shipping
depot and the rol | ed-to depot are geographical |y adjacent (no other DLA depot between
them). Fram this fact, the geographical area of the custamers for each situation was
determined. Appendix A contalns maps that are shaded to reflect the area where
customers are located for each situation. The maps show that the rolled-to depot Is
not much further from the customer area than the shipping depot. This is a
significant fact since any excess transportation costs would be the result of the
extra distance fram the depot to the customer.
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B. [ransportation Cost Calculatlon

Calcul ating the excess transportation costs associated with this recording anomaly Is
very difflcult for several reasons. First, It Is not known If the demand pattern for
an item remalns constant over time, |f the demand distribution geographical iy
changes over time, then a mlsallocation due to a recording deficiency may not
Increase costs. Rather, the misal location may be placing the stock In the correct
locations for future demand. Second, if the shipping depot that is not restocked
cerrectly runs out of stock, [t cannot be assumed the customer whose demand was
recorded incorrectly will be the customer that wiil requisition an Item and that the
Item wil |l be shipped from the second best stocking depot. The third problem with
calculating the excess cost occurs If shlpments are conso!l I dated to decrease the
shipping cost per pound. A misal located item may be consol idated with other items at
the rol led to depot and then shipped for a | ower cost even though the distance was
greater. Finally, total demand for items fluctuates over time and there are no
assurances that the misal |ocated goods would be demanded Iin quantitles that would
depl ete the onhand stock at any depot.

Given the problems mentioned above, any attempt to calcul ate the excess
transportation costs would require extensive background analysis to determine the
effects of each situation. A simulation model would be the best technique to analyze
the situation, due to the uncertain nature of demand. To develop thls model,
geographical and quantitative demand patterns for [tems would have to be determined.
These demand patterns could then be used as the foundation for the simulation model.
Any deterministic technique used to calculate the excess costs incurred due to the
recording anomaly would yleld an unrel lable estimate of the actual value

V. CONCLUSIQNS

The extent of the mispositioned stock was calcuiated for the General commodity for
Fy84. Of the total weight shipped during this perlod, less than five percent was
misal | ocated and approximately four percent woul d be mal positioned when cross-
misaflocation was conslidered. Ninety-six percent of this misallocation was
attributable to four situations and in each of these cases, the two storage depots
are geographical ly adjacent and the two depots are approximately equidistant fram the
customers,

A calculation of the excess transportation costs resulting fram this misal location
would be difficult for several reasons. Uncertalnty in the geographical demand
pattern, consolidation of shipments, and customer locatlon are all problems in
calculatlng this excess cost. A simulation mode! would be the best technique to
calcul ate an approximate cost. However, bullding this model would require extensive
research to address the problems mentioned above and may have a manpower cost near
that of solving the problem directly.

V. RECOMMENDAT IONS. The SAMMS System Change Request USDOH033 to correct the
recording deficiency should be completed whenever possible, However, the results of
this analysis do not support Iincreasing the priority of that request. The extent of
misrecorded demand is approximately four percent, and the stock that Is malpositioned
is not located much further from the customer than |t would be If it were restocked
correctly. A follow-on study to calculate the excess transportation costs due to the
misal location should not be undertaken since the resul ts of thils study show the
probable excess costs being | ow and extremely uncertaln. The additional beneflit
derived by performing a detalled cost analysis wou!d probably not be justifled.
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